
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



© 2023 The Author(s). Published by Elsevier Inc. on be
ventive Medicine Board of Governors.
This is an open access article under the CC BY-NC-ND
PILOT DATA ANALYSIS
cago, Illinois; 2De
Chicago, Illinois; 3

Chicago, Illinois; 4

Diseases, Massac
5Department of In
University Medica
tious Diseases, Coo

Address corres
of Preventive Med
cago IL 60612. E-m

2773-0654/$36
https://doi.org/

half of The American Journal of

license (http://creativecommon
Prevalence and Characteristics of Long COVID 7−12
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Introduction: Little is known about the burden of long COVID among Black and Hispanic
patients in the U.S. We surveyed adult patients hospitalized for COVID-19 at John H. Roger, Jr.
Hospital of Cook County, a safety-net hospital predominantly serving Black and Hispanic patients
in Chicago, for persistent symptoms after hospitalization to assess prevalence and identify risk
factors.

Methods: Cross-sectional data were obtained over 6 months after discharge from patients hospi-
talized at John H. Roger, Jr. Hospital of Cook County who tested positive for SARS-CoV-2 between
October 1, 2020 and January 12, 2021. Multivariable logistic regression was used to analyze the
associations between patient characteristics and symptom persistence.

Results: Of 145 patients surveyed at a median follow-up period of 255 days (IQR=238−302), 80%
were Black or Hispanic, and 50 (34%) reported at least 1 symptom. In multivariable logistic regres-
sion, the risk of long COVID was associated with the severity of acute COVID-19 illness, consistent
with findings from population-based cohort studies.

Conclusions: Long COVID prevalence remains high 7 months to a year after an initial illness in a
majority Black and Hispanic hospitalized cohort. There is a long-term and ongoing need to assess
and address the burden of long COVID, especially among minority communities disproportion-
ately affected by acute COVID-19.
AJPM Focus 2023;2(3):100091. © 2023 The Author(s). Published by Elsevier Inc. on behalf of The American Jour-
nal of Preventive Medicine Board of Governors. This is an open access article under the CC BY-NC-ND license
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INTRODUCTION

Post-acute or long-haul coronavirus disease 2019
(COVID-19) entails new or ongoing symptoms that per-
sist 4−12 weeks after a confirmed or probable diagnosis
of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection.1,2 Estimates of long COVID
prevalence in the general U.S. population range from
10% to 30% of all cases of acute infection, with higher
10.1016/j.focus.2023.100091
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rates among older, female, hospitalized, and unvacci-
nated patients.3−5 Although it is recognized that acute
COVID-19 disproportionately impacted racial/ethnic
minorities in the U.S., the prevalence and characteristics
of long COVID in socially vulnerable minority commu-
nities remain poorly understood.6,7

Public safety-net hospitals in the U.S. are at the front-
lines of addressing the racial/ethnic and social inequities
exposed by the pandemic.8 We carried out a cross-sec-
tional survey with adult patients hospitalized for
COVID-19 at John H. Stroger, Jr. Hospital of Cook
County, which is the primary inpatient facility of Cook
County Health, the only public safety-net health system
for metropolitan Chicago. The vast majority of patients
seen in our health system are uninsured or insured
through Medicaid, the means-tested state and federal
insurance program for people with low income. Previous
research conducted at our institution during the first
wave of the pandemic showed that the vast majority of
patients hospitalized for acute COVID-19 were Hispanic
or non-Hispanic Black and that the average social
vulnerability index of the neighborhoods from which
patients came was in the highest quartile.9

This study was carried out as a pilot to assess the prev-
alence and characteristics of long COVID among
patients hospitalized for COVID-19 at John H. Roger, Jr.
Hospital as well as to analyze the potential sociodemo-
graphic and clinical risk factors associated with long
COVID. It also piloted the use of telephone screening
for long-term follow-up for patients hospitalized with
COVID-19 at our institution, constituting a first and
necessary step for mitigating inequities for long COVID
care in a resource-constrained healthcare setting.
METHODS
Starting on June 28, 2021, we conducted a cross-sectional survey
of patients aged ≥18 years admitted to John H. Roger, Jr. Hospital
diagnosed with COVID-19 infection on the basis of a positive
reverse transcriptase polymerase chain reaction test between
October 1, 2020 and January 12, 2021, shortly before the Alpha
variant became the predominant variant in circulation.10 The
exclusion criteria applied were patients who died or were dis-
charged to hospice, patients who were asymptomatic at the time
of hospitalization and incidentally tested positive for COVID-19,
and patients who were part of Cermak Health Services of Cook
County (a correctional health system).

We recruited patients by telephone with the aid of an inter-
preter when the patient’s primary language was not English. Tele-
phone numbers were obtained from the electronic health record
of John H. Roger, Jr. Hospital. We adapted the Newcastle post-
COVID syndrome follow-up survey designed to screen for symp-
toms 10−12 weeks after the acute phase of the illness.11 The sur-
vey included 1 yes/no question regarding whether the patient feels
fully recovered from their COVID-19 illness and 12 yes/no
questions that screened for specific symptoms of dyspnea, fatigue,
cough, palpitations, myalgia, and 7 other symptoms described
with post−COVID-19 syndrome. Patients who needed further
care were referred to their primary care provider or to the Cook
County Health General Medicine Clinic for further evaluation.

We compared clinical and demographic characteristics, includ-
ing age; sex; race/ethnicity; comorbidities; smoking status; severity
of acute illness; and treatments received between all eligible
patients, patients who provided consent to be surveyed, and
patients who screened positive for long COVID. All patient char-
acteristics were extracted from medical records. Categorical varia-
bles were created for age (18−45, 46−55, 56−65, ≥65 years), sex
(male or female), race/ethnicity (non-Hispanic White, non-His-
panic Black, Hispanic, Asian, and other/unknown), and smoking
status (never, former, current). A dichotomous variable for BMI
was created around the cut off of 30 kg/m2. Patients’ comorbid-
ities were stratified using the Charlson comorbidity score on the
basis of the presence of ICD-10 codes for 20 chronic conditions
(categorized as scores from 0 to 3 or more).12 Patients’ acute ill-
nesses were stratified on admission as mild, moderate, or severe/
critical, as per the NIH definition.5 Mild disease was described as
the presence of symptoms suggestive of acute COVID-19 infec-
tion, with a positive COVID-19 reverse transcriptase polymerase
chain reaction test. Moderate illness represented the presence of
radiographic evidence of pneumonia and an SpO2 (saturation of
peripheral oxygen) of 94%. Severe illness corresponded to the
presence of radiographic findings suggestive of pneumonia with
an SpO2 <94%. Critical illness included patients admitted to the
intensive care unit (ICU).13

Univariate chi-square analysis was used to test the significance
of associations between individual characteristics and recovery
status. Multivariable logistic regression model was then used to
test the associations of disease severity at the time of acute illness
presentation with post-acute COVID-19 recovery status, adjusted
for relevant clinical and demographic characteristics. Measures of
illness severity we used included the NIH classification of illness
severity at the time of presentation, admission to the medical
ICU, and being discharged with oxygen. Only the NIH classifica-
tion was included in the final regression model in consideration of
its superior external validity and to avoid issues with multicolli-
nearity. Statistical significance was defined by p<0.05 for all analy-
ses. All statistical analyses were conducted using Stata, Version
14.2. The study protocol was reviewed and approved by the Cook
County Health IRB (21-045-Stroger).
RESULTS

A total of 504 patients were hospitalized with COVID-19
at John H. Roger, Jr. Hospital between October 1, 2020
and January 12, 2021. Of these patients, 72 died or were
discharged to hospice, 8 were patients of Cermak Health
Services, and 41 had no documented symptoms of
COVID-19 and incidentally tested positive at the time of
hospitalization, leaving 383 patients eligible to partici-
pate in the study. Of these, 32 had an invalid phone
number, 4 were hearing impaired and so could not pro-
vide consent by phone, and 202 were unable to be
reached for unspecified reasons. Ultimately, 155
www.ajpmfocus.org



Figure 1. Patients hospitalized, eligible, and surveyed.
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respondents were reached by phone, of whom 145 con-
sented to be surveyed, resulting in an effective response
rate of 38% (145/383) (Figure 1). The median time of
assessment was 255 days (IQR=238−302) after the date
of discharge.
The average age of patients surveyed was 53.8 years,

with an SD of 14.1 years (Table 1). A majority were male
(64%), and 80% were Hispanic (48%) or non-Hispanic
Black (32%). Most patients surveyed (66%) had a BMI
of 30 kg/m2 or greater. Most were never smokers (65%).
Among survey respondents, 8.3% were admitted to the
ICU, and 21% were discharged on oxygen. All patients
admitted to the ICU and 93% of patients discharged on
oxygen had a moderate or severe illness presentation.
Fifty (34%) patients reported lingering symptoms

after their hospitalization for acute COVID-19. In uni-
variate chi-square analysis, BMI≥30 kg/m2, ICU admis-
sion, and being discharged on oxygen were significantly
associated with a higher risk of reporting at least 1 long
COVID symptom (p<0.05).
In multivariable logistic regression modeling, the

severity of acute illness was associated with an increased
risk of long COVID after adjusting for age, sex, race/eth-
nicity, BMI status, smoking status, and Charlson
September 2023
comorbidity score (Table 2). Around a threefold increase
in the risk of long COVID was associated with moderate
(adjusted OR=3.1, 95% CI=1.2, 8.3) or severe/critical
(adjusted OR=2.7, 95% CI=1.0, 7.6) illness compared
with that associated with mild illness at presentation,
although the association with severe/critical presentation
did not reach statistical significance (p=0.052).
The most common long COVID symptoms reported

were fatigue, weakness, and dyspnea, which were
reported by over 50% of patients surveyed (Figure 2).
Increased symptoms of anxiety and depression were
reported by 46% and 44% of patients, respectively. Prob-
lems with memory and concentration suggestive of brain
fog, a typical and serious long-term sequela of COVID-
19, were reported by 32% of patients surveyed.
DISCUSSION

In patients hospitalized at a public safety-net hospital in
Chicago, we estimated the prevalence of at least 1 symp-
tom of long COVID after discharge to be 34% even after
>7 months. Our estimate is consistent with the U.S.
Centers for Disease Control and Prevention’s current
estimate of long COVID prevalence 6 months after



Table 1. Demographic and Clinical Characteristics of Eligible Discharged, Surveyed, and Symptomatic Patients

Characteristics
All eligible patients

N=383, n (%)
Patients consented

n=145, n (%)
Patients not recovered

n=50, n (%)

Male sex 236 (62) 93 (64) 30 (60)

Age, years

0−45 100 (26) 39 (27) 13 (26)

46−55 99 (26) 34 (23) 17 (34)

55−65 96 (23) 39 (27) 12 (24)

≥65 88 (23) 33 (23) 8 (16)

Race/ethnicity

Non-Hispanic White 37 (9.7) 17 (12) 7 (14)

Non-Hispanic Black 98 (26) 47 (32) 12 (24)

Hispanic 225 (59) 70 (48) 27 (54)

Asian 17 (4.4) 6 (4.1) 2 (4)

Other/unknown 6 (1.6) 5 (3.5) 2 (4)

Admission severity

Mild 114 (30) 54 (37) 13 (26)

Moderate 136 (36) 50 (34) 21 (42)

Severe or critical 133 (35) 41 (28) 15 (30)

Charlson comorbidity
score

0 158 (41) 63 (43) 23 (46)

1 126 (33) 41 (28) 18 (36)

2 57 (15) 25 (17) 5 (10)

≥3 42 (11) 16 (11) 4 (8)

BMI

<30 kg/m2 173 (45) 49 (34) 10 (20)

≥30 kg/m2 210 (55) 96 (66) 40 (80)

Smoking status

None 253 (66) 94 (65) 30 (60)

Former 93 (24) 38 (26) 15 (30)

Current 36 (9.4) 13 (9.0) 5 (10)

Admitted to ICU 44 (11) 12 (8.3) 8 (16)

Discharged with
oxygen

83 (22) 30 (21) 16 (32)

Note: All values are n (%).
ICU, intensive care unit.
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hospitalization (30%).1 A large cohort study of both hos-
pitalized and nonhospitalized patients that included
SARS-CoV-2−negative controls showed a similar inci-
dence rate of neuropsychiatric sequelae (33.62%) 6
months after initial infection.4 Another large cohort
study of patients in the U.S. Veteran’s Administration
database estimated a lower rate of long COVID preva-
lence at 15.8% among hospitalized patients beyond 12
weeks of initial illness.14 By contrast, our prevalence esti-
mate is considerably lower than those of other studies on
the basis of hospitalized patients, which have presented
long COVID prevalence estimates of around 50%−80%,
depending on the outcome assessed.3,15 Nevertheless,
our finding that the severity of acute illness is associated
with future risk of long COVID is consistent with these
and those of other studies.16 The foremost symptoms of
fatigue and dyspnea reported by our survey respondents
are also consistent with those of previous studies.17,18 It
bears emphasizing that long COVID encompasses mul-
tiple phenotypes and outcomes, and prevalence esti-
mates can differ widely depending on the outcomes
tracked and the methods used.
Compared with the racial/ethnic composition of Chi-

cago residents, of whom 29.2% and 28.6% were reported
to be Black and Hispanic, respectively, in the most recent
U.S. census estimates,19 the patients we surveyed were
more likely to be Black or Hispanic. Although we did
not replicate previous findings that minority race/ethnic
status might be associated with a higher risk of develop-
ing long-term post-COVID symptoms,16,20 this would
not contradict findings of higher burdens of long
COVID in Black and Hispanic communities in the U.S.
www.ajpmfocus.org



Figure 2. Frequency of patient self-reported long COVID-19 symptoms (N=50).

Table 2. Multivariable Logistic Regression for Patient Char-
acteristics Associated With Long COVID

Characteristics AORa (95% CI)

Sex

Female ref

Male 1.3 (0.9, 2.0)

Age, years

<45 ref

46−55 1.3 (0.4, 3.6)

55−65 0.6 (0.2, 1.9)

>65 0.4 (0.1, 1.5)

Smoking

None ref

Former 2.1 (0.8, 5.5)

Current 2.8 (0.6, 12.1)

Charlson comorbidity score

0 ref

1 1.4 (0.5, 3.6)

2 0.6 (0.2, 2.0)

≥3 1.0 (0.2, 4.1)

BMI

<30 kg/m2 ref

≥30 kg/m2 2.5 (1.0, 6.3)

Admission severity

Mild ref

Moderate 3.1 (1.2, 8.3)

Severe/critical 2.7 (1.0, 7.6)

aLogistic regression adjusted for all variables listed in Table 2.
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Indeed, given higher rates of acute COVID-19 infections
and deaths among predominantly Black and Hispanic
neighborhoods and lower rates of vaccination among
Black Chicagoans, it is likely that long COVID would
also be more prevalent.

Limitations
This study has several limitations. The sample size was
small and potentially underpowered to reveal the signifi-
cance of certain associations, such as between BMI and
long COVID in multivariable regression modeling. Our
focus on patients hospitalized at a safety-net hospital
limits how much we can generalize our findings to the
larger burden of community-based COVID-19 infec-
tions. Lack of a negative control group also limits the
interpretability of our prevalence estimates.
The response rate to our survey was only 38%, which

is low by some measures, albeit within the range of pub-
lished health research.21 Given the precipitous decline in
response rates to telephone surveys in recent years, our
response rate is comparable with and exceeds those of
some national surveys.22 Although a low survey response
rate could introduce nonresponder bias, there is evi-
dence that it correlates weakly with how well the survey
sample represents the target population.23 Reliance on
self-reported symptoms may also limit the reliability of
our findings. Despite its limitations, telephone survey
remains an indispensable method of outreach to
patients.
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CONCLUSIONS

Long COVID poses a significant burden of morbidity for
patients hospitalized with COVID-19. There is moreover
an urgent need to assess and address the burden of
COVID-19−related chronic disease and disability
among socially vulnerable Black and Hispanic persons
most adversely affected by the pandemic in the U.S. and
have historically faced barriers to healthcare access.
Through a telephonic survey, we were able to reach 40%
(155/383) and survey 38% of patients previously hospi-
talized for COVID-19, some of whom have had no other
post-hospitalization contact with our health system.
Although the burden of long COVID from patients who
were never hospitalized is likely greater, the severity of
initial disease is predictive of the likelihood of develop-
ing long COVID, as shown in our study and many previ-
ous studies. This suggests that screening of patients
hospitalized with COVID-19 even 7−12 months after
discharge could prove to be a high-yield way for safety-
net institutions to connect patients at risk of developing
long COVID to clinical services. This pilot study has
thus informed the broadening of ongoing assessment for
long COVID in our health system over successive waves
of the pandemic, both through telephonic surveys and
in-person clinical assessments for a subset of patients
endorsing long COVID symptoms. In addition to clari-
fying the risks and burdens of long COVID and charac-
terizing its predominant phenotypes in our patients, the
allocation of dedicated follow-up services in outpatient
primary and specialty care settings constitutes a step
toward addressing the long shadow of the pandemic’s
inequitable impact.
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